Neurogenin2 identifies a transplantable dopamine neuron precursor in the developing ventral mesencephalon.
In neural transplantation studies, there is an interest in identifying and isolating mesencephalic dopamine (mesDA) neuron precursors that have the capacity to differentiate into fully mature mesDA neurons after transplantation. We report here that in the developing ventral mesencephalon (VM) the proneural gene Neurogenin2 (Ngn2) is expressed exclusively in the part of the ventricular zone that gives rise to the migrating mesDA neuroblasts, but not in the differentiated mesDA neurons. From other studies, we know that Ngn2 is involved in the generation of mesDA neurons and that the development of mesDA neurons is severely compromised in Ngn2-null mutant mice. We show here that cells isolated by FACS from the developing VM of Ngn2-GFP knock-in mice are capable of generating mesDA neurons, both in vitro and after transplantation to the striatum of neonatal rats. All mesDA neuron precursors, but not the serotonergic or GABAergic neuron precursors, are contained in the Ngn2-GFP-expressing population. Moreover, all glial cells were generated from cells contained in the GFP-negative cell fraction. The results show that surviving mesDA neurons in VM grafts are derived from early postmitotic, probably Nurr1-expressing precursors before they have acquired their fully differentiated neuronal phenotype. The Ngn2-GFP reporter construct used here thus provides a tool for the identification of mesDA neuron precursors in the VM and selective isolation of transplantable mesDA neuron precursors for transplantation.